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METHOD FOR IMPLEMENTING ISDN USER PORT STATUS 
MONITORING 

The present invention relates to a method for 
transmitting V5 protocols in a cascaded V5 interface, 
5 as defined in the preamble of claim 1 . 

V5 interface standards ETS 300 324 and ETS 
300 347 describe an interface between a local exchange 
and an access network and the functionality in each 
network element. The access network is the part of a 

10 local area network that contains the subscriber's 
lines. Thus, subscribers and sxibscriber * s lines can be 
connected to the exchange either directly (direct sub- 
scribers) or via various multiplexers and/or concen- 
trators. V5 interfaces encQDle subscribers belonging to 

15 a physically separate access network to be connected 
to a local exchange using a standard interface. 

A dynamic V5.2 concentrator interface as de- 
fined in the ETS 300 347 standard series consists of 
one or more (1 - 16) PCM (Pulse Code Modulation) 

20 lines. One PCM line comprises a total of 32 channels, 
each with a transfer rate of 64 kbit/s, i.e. 2048 
kbit/s altogether. The V5.2 interface supports ana- 
logue telephones as used in the p\iblic telephone net- 
work, digital, such as ISDN (Integrated Services Digi- 

25 tal Network) basic and system subscriber lines as well 
as other analogue or digital terminal equipment based 
on semi-fixed connections. 

A static V5-1 multiplexer interface consis- 
tent with the ETS 300 324 standard series consists of 

30 one 2048 kbit/s PCM line. The V5.1 interface supports 
the same subscriber types as the V5.2 interface except 
ISDN system lines. 

Terminal equipment can be connected to the 
subscriber ports of an access node. One access node 

35 may have one or more V5 interfaces connected to it. 
Subscriber ports are created in the V5.1 interface by 
associating an unambiguous address of each subscriber 
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port with a given address in the V5 . 1 interface . In 
the local exchcuage, this address is created as a V5 
subscriber. In other words, each subscriber port has 
an unambiguous address which is coupled with a V5.1 
5 interface address and which uses a certain time slot 
(analogue subscribers) or certain time slots (ISDN 
subscribers) for communication with the local ex- 
change. In the V5.2 interface, too, each subscriber 
port has an unambiguous address, but the signalling to 

10 the local exchange is implemented using a dynamically 
allocated time slot / dynamically allocated time 
slots. This means that the BCC (Bearer Channel Con- 
trol) protocol as defined in the V5 standard allocates 
the time slots to be used separately for each call, 

15 V5 standardisation aims at creating an open 

interface for use between a local exchange and an ac- 
cess network. However, no interface for use between 
the access node and the sxibscribers within the access 
network has been defined. Therefore, problems are en- 

20 coxintered in connecting subscribers to the access node 
e.g. via a static concentrator interface {V5-1), A 
further problem is that, especially in an environment 
with multiple suppliers, the solutions of different 
suppliers for concentrating subscribers in an access 

25 network differ significantly from each other, which 
means that operators do not necessarily have enough 
choice options regarding suppliers of equipment. 

A special problem associated with the cascad- 
ing of V5 interfaces is that the network element 

30 transmitting messages does not necessarily have to im- 
plement all the states of the V5 interface port con- 
trol status engine because, according to the standard, 
these states are in any case implemented in the local 
exchange and in the access node or concentrator clos- 

35 est to the subscriber. If the message transmitting 
network element were provided with status engines im- 
plementing all the states of the port control status 
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engine, this would be likely to cause status conflicts 
between the local exchange, the message transmitting 
network element and the access node or concentrator 
closest to the subscriber. 
5 The object of the present invention is to 

eliminate the drawbacks described above 

A specific object of the present invention is 
to disclose a new type of status engine for a message 
transmitting network element. The solution of the in- 

10 vention is designed to simplify the status engine so 
as to render it easier to encode and test than a stan- 
dard status engine. 

The telecommunication system of the invention 
for implementing ISDN user port status monitoring com- 

15 prises a telephone exchange with a number of subscrib- 
ers defined in it in the normal manner. The telecommu- 
nication system also comprises a first access, node, 
which is connected to the telephone exchange via a 
first V5 interface, a second access node, which is 

20 connected to the first access node via a second V5 in- 
terface, and a subscriber terminal connected to the 
second access node. The connection between the sub- 
scriber and the telephone exchange, the access net- 
work, is formed by cascading the two V5 interfaces. In 

25 the method of the invention, the states of the user 
ports are monitored in different network elements us- 
ing status engines appropriate for this purpose. 

According to the invention, all ISDN user 
port activation messages are transmitted through the 

30 status engine of the first access node, which in this 
embodiment works as a message transmitting network 
element, without changing its status when the current 
status of the status engine is other than the BLOCKED 
state consistent with the specification. 

35 As compared with prior art, the present in- 

vention has the advantage that, in the message trans- 
mitting network element, preferably the first access 
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node mentioned above, it is possible to use the same 
status engine for PSTN and ISDN user ports. Moreover, 
the message transmitting network element need not take 
care of the various stages of the call after the user 
5 port has been set to the OPERATIONAL state. Therefore, 
the activation and deactivation messages transmitted 
in ISDN signalling need not be heeded. 

In addition, the solution of the invention 
allows easier testing of the subscriber ports and the 

10 operation of a cascaded V5 interface. At the same 
time, the error potential is reduced, thus making the 
system more reliable. 

In an embodiment of the invention, the ISDN 
user port status engine of the first access node is 

15 implemented using states consistent with the PSTN user 
port status engine. To implement this, the status en- 
gines monitoring the states of the ISDN user ports of 
the first access node are preferably identical with 
the status engines of PSTN user ports. Depending on 

20 the application, it is possible to implement in the 
first access node separate status engines for both 
PSTN and ISDN user ports or a common status engine for 
both port types because the status engines are sub- 
stantially identical in respect of functionality. 

25 The second access node is preferably a multi- 

plexer or a concentrator. In addition. In an embodi- 
ment of the method, the first V5 interface is a V5.2 
interface consistent with the ETS 300 347 standard se- 
ries and the second V5 interface is a V5.1 interface 

30 consistent with the ETS 300 324 standard series. 

In the following, the invention will be de- 
scribed by the aid of a few examples of its embodi- 
ments by referring to the attached drawing, which rep- 
resents a telecommunication system according to the 

35 invention. 

The telecommunication system presented in the 
drawing conprises two local exchanges LE(l) and LE(2) 



wo 99/31896 



PCT/FI98/00992 



and access nodes ANl(l), AN1(2) respectively connected 
to the local exchanges. In this example, the access 
nodes are connected to the local exchanges via V5.2 
interfaces V5 . As indicated by the figure, one access 
5 node can be connected to several local exchanges. 
Moreover, the system comprises a number of second ac- 
cess nodes AN2 or multiplexers, which are connected to 
a local exchange LE via access nodes ANl . The concen- 
trator AN2 is connected to the first access node ANl 

10 via a second V5 interface, which is a V5.1 interface 
V5', Further, in the example presented in the drawing, 
the subscriber terminal equipment TE is connected to a 
local exchange via a second access node AN2 and a 
first access node ANl. The access network AN consists 

15 of the subscriber terminal equipment TE, the multi- 
plexer AN2, the first access node ANl and the lines 
connecting them. 

The V5 interfaces presented in the telecommu- 
nication system depicted in the drawing are activated 

20 independently of each other. The interfaces are pref- 
erably activated in accordance with the normal V5 
definitions. In the system illustrated by the drawing, 
it is also possible to implement a management network, 
which is connected to the local exchange LE, to the 

25 first access node ANl and to the second access node 
AN2 to allow their operation to be monitored and con- 
trolled. However, the structure and function of the 
management network will not be described here in de- 
tail, but reference is made to the V5 standards. 

30 As shown in the drawing, there are two V5 in- 

terfaces connected to the first access node, i.e. a 
first V5 interface V5 and a second V5 interface V . 
When the first access node ANl is initially started, 
the subscriber ports are in BLOCKED state. After the 

35 V5 interfaces have been started, the user ports are 
set into OPERATIONAL state. This action is identical 
for both ISDN and PSTN user ports. According to the 
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standard, the ISDN status engine has separate states 
for each phase of a call. In the telecommunication 
system presented in the drawing, these states are im- 
plemented in the status engines of the second access 
5 node or concentrator AN2 and the local exchange LE, 
whereas in the first access node these states are not 
needed because messages are only transmitted through 
the first access node. If the V5 interfaces in the 
first access node ANl remain in working order, then 
10 the user ports will be maintained in the OPERATIONAL 
state for the entire duration of the call. This corre- 
sponds to the operation of PSTN user port status en- 
gines . 

In this example, the access node has separate 

15 status engines for both the first and the second V5 
interfaces V5, V5 ' , i.e. two status engines in all, 
because, within the access node, call signalling is 
transferred from one interface to the other. This 
makes it possible to avoid status conflicts during a 

20 call in the status engines of the first access node 
ANl, The operation of user port status engines is de- 
scribed in the ETS 300 324-1 standard. Annex L, items 
L. 1.6. 3.1, L. 1.6. 3. 2, L. 2. 6. 3.1 AND L. 2.6. 3. 2. In the 
system presented in the drawing, the status engines 

25 implemented in the first access node practically cor- 
respond to PSTN status engines in respect of opera- 
tion. In all other states except the BLOCKED state, 
the ISDN excitation signals (FE1010-FE106) are trans- 
mitted unaltered through the first access node. The 

30 status engine provided in the first access node ANl 
• for the second V5 interface V5 ' functions in the same 
way as the status engine defined for the local ex- 
change (Annex L . 2 . 6 . 3 . 2 ) . The status engine provided 
in the first access node for the first V5 interface V5 
35 functions in the mcuiner defined for an access network 
status engine defined by the standard (Annex 
L. 1.6. 3.1) . 
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To sum up, let it be further stated that the 
ISDN status engine in the first access node is identi- 
cal to the PSTN status engine, which means that the 
ISDN status engine comprises four states: BLOCKED, 
LOCAL_UNBLOCK, REM0TE_UNBLOCK, and OPERATIONAL. All 
activation messages are transmitted through both 
status engines in the first access node without the 
state of the status engines being changed. Messages 
FE206-FE2 08 are transmitted in the same way. 

The invention is not restricted to the exam- 
ples of its embodiments described above, but many 
variations are possible within the scope of the inven- 
tive idea defined by the claims. 
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CLAIMS 

1. Method for implementing ISDN user port 
status monitoring in a telecommunication system com- 
prising a telephone exchange (LE) with a number of 

5 subscribers defined in it, a first access node (AND , 
which is connected to the telephone exchange via a 
first V5 interface (V5) , a second access node (AN2) , 
which is connected to the first access node (ANl) via 
a second V5 interface (V5 * ) , and sxabscriber terminal 

10 equipment (TE) connected to the second access node 
(AN2) , the connection between the subscriber and the 
telephone exchange (LE) being set up by cascading the 
two V5 interfaces, in which method the user port 
states are monitored in the various network elements 

15 (LE, ANl, AN2) using a status engine, c h a r a c - 
terised in that all ISDN user port activation 
messages are transmitted through the status engine of 
the first access node (ANl) without changing its state 
when the current state of the status engine is other 

20 than the BLOCKED state. 

2. Method as defined in claim 1, char- 
acterised in that the ISDN user port status en- 
gine of the first access node (ANl) is implemented us- 
ing states consistent with the PSTN user port status 

25 engine. 

3. Method as defined in claim 1 or 2, 
characterised in that, in the first access 
node (ANl) , separate status engines are implemented 
for the ISDN user ports of the first V5 interface (V5) 

30 and for those of the second V5 interface (V5'). 

4. Method as defined in any one of claims 1- 
3, characterised in that, in the first ac- 
cess node (ANl) , the same status engine is used for 
PSTN and ISDN user ports. 

35 5. Telecommunication system for implementing 

ISDN user port status monitoring, said telecommunica- 
tion system comprising a telephone exchange (LE) with 
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a number of subscribers defined in it, a first access 
node (AND , which is connected to the telephone ex- 
change via a first V5 interface (V5) , a second access 
node (AN2), which is connected to the . first access 
node (AND via a second V5 interface (V5'), and sub- 
scriber terminal equipment (TE) connected to the sec- 
ond access node (AN2) , the connection between the sub- 
scriber and the telephone exchange (LE) being set up 
by cascading the two V5 interfaces, in which system 
the local exchange, the first access node and the sec- 
ond access node comprise status engines for monitoring 
the ISDN user port states, characterised in 
that the status engine of the first access node (ANl) 
is designed to transmit ISDN user port activation mes- 
sages without changing its state when the current 
state of the status engine is other than the BLOCKED 
state. 

6. System as defined in claim 5, char- 
acterised in that the ISDN user port status en- 
gine in the first access node (ANl) has been imple- 
mented using states consistent with the PSTN user port 
status engine. 

7. System as defined in claim 5 or 6, 
characterised in that the first access node 
comprises a status engine for the ISDN user ports of 
the first V5 interface (VS) and of the second V5 in- 
terface (V5 • ) , 

8. System as defined in any one of claims 5- 

7, characterised in that the second access 
node {AN2) is a multiplexer or a concentrator. 

9- System as defined in any one of claims 5- 

8, characterised in that the first V5 inter- 
face (V5) is a V5.2 interface consistent with the ETS 
300 347 standard and the second V5 interface (V5 • ) is 
a V5.1 interface consistent with the ETS 300 324 stan- 
dard. 
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